The relationship between financial development and economic growth is not conclusive in existing economics literature. The aim of this paper is to test two hypotheses: 'supply-leading' hypothesis and 'demand-following' hypothesis, using Laos time series data. The ARDL bounds testing approach to cointegration is used to carry out this task. Our results confirm the presence of feedback effect between both variables. Financial development promotes economic growth and in resulting, economic growth leads financial development.
Introduction
Financial sector development is considered a source of economic growth. Therefore the contribution of financial development to economic growth has been examined extensively in the relevant literature. Despite the significant amount of work in this area, the relationship between financial development and economic growth is not conclusive. Most of research has found a positive relationship between financial development and economic growth (Levine et al. 2000; Christopoulos and Tsionas 2004; Shahbaz, 2009 ), but some studies have found a negative relationship between financial development and economic growth (Friedman and Schwartz 1963; Lucas 1988 ). In addition, some studies have reported the bidirectional causal relationship between financial development and economic growth (Roussea and Vuthipadadorn 2005) .
The direction of causality between financial development and economic growth is complex and differs between countries according to the individual characteristics of financial development and varied economic growth patterns. Laos became market-oriented in 1986 and has since undergone financial reforms. However, Lao's financial system is still weak, highly regulated, and dominated by the State-owned commercial bank (SOCB) in terms of assets, savings and loans (Kyophilavong, 2010) . The financial sector in Laos faces various challenges, such as a lack of financial depth, poorly-performing loans, an undiversified financial system, and weak institutions (Kyophilavong, 2010) . However, according to the ASEAN cooperation scheme, Laos plans to deregulate and liberalize her financial sector. Due to a dearth of empirical studies in Laos, the relationship between financial development and economic growth is not well understood.
Therefore, the purpose of this paper is to investigate this relationship between both variables using Laos' time series data. This paper contributes in existing literature by three ways. Firstly, this paper is pioneering efforts to investigate the relationship between financial development and economic growth in the case of Laos economy. Secondly, better understanding the relationship between financial development and economic growth is crucial to the development of policy for Lao government. Thirdly, this research can provide important information for the Lao government and the Bank of Laos in their twin tasks of formulating and implementing monetary policy and financial reforms-both of which are vital if Laos is to maintain and increase economic growth. This paper is organized as follows. Section 2 contains the literature review and Section 3 briefly discusses economic growth and financial development in Laos. Section 4 presents data and methodology, followed by empirical results in Section 5 and conclusions in Section 6.
Review of Literature
From a theoretical standpoint, different approaches have been applied in investigating the finance-growth nexus. For example, Schumpeter (1911) argued that a well-performing banking system can contribute to economic growth through the technological innovations that may occur as a result of the efficient allocation of funds. In contrast, Robinson (1952) exposed that financial development is a result of improvements in economic performance. Accordingly, the first perspective is called the 'demand following' hypothesis, while the second is called the 'supply leading' hypothesis (Patrick, 1966) . The fundamental question in relevant empirical literature is:
What role does financial development play in economic growth of a nation? To answer this, it is necessary to investigate the causal relationship between the two variables (Levine, 2005; Ang, 2008; Demirgüç-Kunt and Levine, 2008; Shahbaz et al. 2010) . Although the direction of causality has received much attention from researchers, the nature of this causal relationship remains vague (Calderon and Liu, 2003) . As countries' characteristics differ (such as political history, economic history, culture, institutional arrangements, level of financial development, role of financial institutions etc.), so too can be causal relationship between financial development and economic growth in these countries. Results from earlier studies of financial development and economic growth fall into four broad categories: 1) the unidirectional causality running from financial development to economic growth; 2) the unidirectional causality running from economic growth to financial development; 3) the bidirectional causality between financial development and economic growth; and 4) no causality between financial development and economic growth i.e. neutral hypothesis.
Empirical studies which support the 'supply-leading' hypothesis-that is, the unidirectional causation that runs from financial growth to economic growth-are found in, for example, McKinnon, 1973; King and Levine, 1993; Neusser and Kugler, 1998; Levine et al. 2000; Majid and Mahrizal, 2007; Odhiambo, 2007; Quartey and Prah, 2008; Baliamoune-Lutz, 2008; Gries et al. 2009; Ang, 2009; Jalil and Feridun, 2010; Gries et al. 2011; Shahbaz, 2013 , Uddin et al. 2013 .
On the other hand, the 'demand-following' hypothesis-that is, the unidirectional causation running from economic growth in financial development-has been supported by Gurley and Shaw, 1967; Goldsmith, 1969; Atindehou et al. 2005; Ghirmay, 2004; Levine, 2005; Odhiambo, 2007; Majid and Mahrizal, 2007; Odhiambo, 2007; Ang, 2008; Demirgüç-Kunt and Levine, 2008 and Quartey and Prah, 2008; Odhiambo, 2008; Handa and Khan, 2008; Gries et al. 2009; Odhiambo, 2009; Odhiambo, 2010; Gries et al. 2011; Rafindadi and Yusof, 2013. In contrast to the above, several other studies have documented the bidirectional relationship between financial development and economic growth (Greenwood and Smith, 1997; Blackburn and Hung, 1998; Blackburn et al. 2005; Majid, 2007; Majid and Mahrizal, 2007; Ang and Mckibbin, 2007; Handa and Khan, 2008; Singh, 2008; Abu-Bader and Abu-Qarn, 2008; Gries et al. 2009; Wolde-Rufael, 2009; Jenkins and Katircioglu, 2010; and Gries et al. 2011 . While studies conducted in developing nations support the widespread existence of both bidirectional and unidirectional causality between the variables, others argue that there is no causality between financial development and growth (Ram 1999; De Gregorio and Guidotti, 1995; Change, 2002; Majid and Mahrizal, 2007; and Gries et al. 2009 ).
The nexus between economic growth and financial development exists in a number of different ways, lending to support two competing hypotheses, but a consensus regarding the direction of causality between financial development and economic growth has yet to be established (Levine, 2005; Shan and Jianhong, 2006; Shan, 2005; Ang, 2008; Apergis et al. 2007; Luintel et al. 2008; Demirgüç-Kunt and Levine, 2008) .
Study on the Indian Banking sector, Sufian and Noor (2012) examine the internal and external factors that influenced the performance of banks operating in the banking sector during the period 2000-08. The empirical findings from this study suggest that credit risk, network embeddedness, operating expenses, liquidity and size have statistically significant impact on the profitability of Indian banks. However, the impact is not uniform across banks of different nations of origin. Shahbaz and Rahman (2012) investigate the impact of the financial development, import and foreign direct investment on Economic growth in Pakistan using ARDL and VECM approach. The empirical findings of this study suggest that there is a long-run relationship between these variables. Financial development, import and FDI has positive significant impact on economic growth and the causality running from financial development and economic growth and FDI to imports during the period 1990-2008. Working on the BRIC countries, Kaur et al. (2013) analyzes the impact of financial system development on foreign direct investment during the period 1991 to 2010. The main empirical finding of this study is that the FDI inflows to BRIC countries are influenced by banking sector and stock market. However, the FDI is positively influenced by size of banking sector and stock market capitalization.
The literature survey shows that the relationship between economic growth and financial development is not conclusive. In addition, there is no empirical study in case of Laos' economy.
Economic Growth and Financial Development in Laos
Switching from a centrally-planned economy to a market-oriented economy in 1986 brought strong economic growth in Laos, along with the exchange rate and price stability. This situation changed during the Asian financial crisis of 1997/98, when the macroeconomic situation quickly deteriorated. This crisis saw the steep depreciation of the Laos currency (the kip) coupled with high inflation: the kip deprecated by more than 70% against the US dollar and inflation soared to about 150% early in 1999 (Kyophilavong, 2010) . It was not only the external shock that made the Lao economy vulnerable, but also weak macroeconomic management (Okonjo-Iweala et at. 1999). The macroeconomic situation has recovered since 2000, with real GDP growth at about 6-7% from 2000 to 2010, and a stable exchange rate and the rate of inflation (IMF, 2011).
However, the macroeconomic situation remains fragile due to the government's weak fiscal position and the undeveloped state of the financial system.
The Lao financial sector is still at an early stage of development. At the end of 2010 the banking sector consisted of four State-owned commercial banks (SOCBs), two private banks, two jointventure banks and nine branches of foreign banks. The SOCB dominate more than 50% of the market in terms of assets, deposits, and loans (Table-1 and 2). The Laos stock exchange was established in 2010 but to date only two companies are listed on it. Compared to neighboring countries, Laos' financial sector lacks financial depth. For example, credit from the banking sector and the total assets of banks were less than 10% and 30% of GDP in 2010, respectively (IMF, 2011) . However, this situation may change due to the fact that recently the Bank of Laos PDR (BOL) liberalized regulation in order to encourage the private sector to establish banks, with the aim of increasing opportunities for businesses to gain access to finance. In order to achieve a stable rate of inflation, economic growth, and poverty reduction, the BOL conducts monetary policy by setting the annual growth rate of money supply as an intermediate target (Kyophilavong, 2010; Keovongvichith, 2012) . However, the effectiveness of this monetary policy is questionable due to the lack of monetary tools and the capability of institutions. 
Methodology and Data
Following Rebelo (1991) and Pagano (1993) , the long run relationship between economic growth and financial development, following augmented Cobb-Douglas production function as follows:
Where, Y is real GDP, K is capital, and L is labor (population), A is technology and and e is error term assmed N(iid). Cobb-Douglas technology is restricted to (α1+ α2 = 1) to get a constant return to scale. We assume that technology to be endogenously determined by the level of financial development. The contribution of financial development to GDP via efficient uses of capital formation; encourages foreign direct investment and technology and managerial transfer (Shahbaz, 2012 (Shahbaz, , 2013 . The technology can express as follows:
Where  is time-invariant constant, and F is financial development. We divided both sides by population in equation (1) in order to get each series in per capita term (Shahbaz, 2012) .
is the real GDP per capita which proxy for economic development (King and Levine, 1993; Gries et al. 2009; and Ang, 2009) Sala-I-Martin 1992; King and Levine, 1993; Murinder and Eng, 1994; Demetriades and Hussein, 1996; and Odhiambo, 2004 Economic growth and financial development series are more likely to have unit roots and are thereby non-stationary. Nelson and Plosser (1982) found that most macroeconomic variables are characterized by unit-root processes. The variables must be integrated of order one, i.e. I(1), before they can be tested for cointegration. Hence, checking unit roots for all three variables is required. The Augmented Dickey-Fuller (ADF) test is widely used in this regard (Dickey and Fuller, 1979; 1981) . Phillips and Perron (1988) proposed a modification of the Dickey-Fuller (DF) test and have developed a comprehensive theory of unit roots 2 .
We employ the autoregressive distributed lag (ARDL) bounds testing approach to cointegration developed by Pesaran et al. (2001) to explore the existence of a long run relationship between economic growth, financial development, and capital stock. This approach has a number of advantages compared to Johansen cointegration techniques (Johansen and Juselius, 1990; Johansen, 1988) . Firstly, it requires a smaller sample size comparing to Johansen cointegration technique (Ghatak and Siddiki, 2001) and it can be applied whether the variables are purely I (0) or I (1), or mutually cointegrated. Secondly, it provides unbiased long-run estimates with valid t statistics if some of the model regressors are endogenous (Odhiambo, 2008) . Finally, it provides a method of assessing short run and long run effects of one variable on the other simultaneously and it also separates short run and long run effects (Bentzen and Engsted, 2001) . Moreover, a dynamic unrestricted error correction model (UECM) can be derived from the ARDL bounds testing through a simple linear transformation. The UECM integrates the short run dynamics with the long run equilibrium without losing any long run information. The UECM is expressed as follows: Once the variables are cointegrated for the long-run relation, the long-run and short-run causality can be investigated. The long-run and short-run direction of causality between financial development, economic growth and capital stock was investigated by the VECM (vector error correction method) Granger causality framework. The vector error correction method (VECM) is as follows: 
Estimation Results
Table-3 presents the results of both ADF and PP tests, both of which provide us with a consistent picture. All series have unit roots regardless of whether the tests are I(1). These results confirm that we could apply the ARDL because our series are not I(2) 5 .
3 Pesana et al. (2001) caution that the critical values for the bound test are sensitive to the number of regressors (k) in the model, and Narayan (2005) argues that the critical value of the F-test depends on the sample size. 4 The alternative efficient way of establishing cointegration is by testing the significant negative lagged error-correction term (Kremers et al. 1992; Bahmani-Oskooee, 2001) . 5 F-test would be spurious if variables are stationary at 2nd difference (Ouattara, 2004) because the critical bounds are based on the assumptionthat variables are I(0) or I(1) (Narayan, 2005; Pesaran et al., 2001) . Note: * and ** is significance level at 1% and 5% respectively.
Before conducting the ARDL bound testing approach, we select the optimal lag length based on Schwartz Bayesian Criterion (SBC) because it performs better than others (Narayan, 2004; Pesaran et al. 2001) . The result indicates that two is the optimal lag order 6 . In order to account for the fact that we have a relatively small sample size, we have produced new critical values (CVs) of the F-test, computed by stochastic simulations using 20,000 replications. The results of the ARDL bounds testing approach to cointegration are reported in In short run, empirical evidence shows that financial development has positive and statistically significant impact on economic growth. However, one year lag of financial development has negative and statistically significant impact on economic growth in the current period. These results indicate that the estimate of the lagged error correction term (ECM t-1 ) is statistically significant with negative sign at 1 % level of significance. This shows the speed of adjustment from the short-run towards the long-run. We find that the deviations in the short run towards the long run are corrected by 46% each year. This low speed of adjustment in economic growth might be due to the low competitiveness of financial sector in Laos. Diagnostic tests were also applied to test the adequacy of the model specifications. These diagnostic tests suggest that longrun and short-run estimates are free from serial correlation, misspecification of the short run model, non-normality of the error term, and heteroskedasticity (Table-6 ). Note: *, ** and *** denote the significant at 1, 5 and 10 per cent level respectively. Hansen (1992) claimed that potential bias and misspecification of the model should be avoided when testing the stability of long run parameters. Therefore, the stability of the ARDL parameters was tested by applying the CUSUM and CUSUMsq tests developed by Brown et al. (1975) . The graphs of both tests are shown in Figures-1 and 2 respectively. These results show that the ARDL parameters are stable because graphs of the CUSUM and CUSUMsq (blue lines) are within the critical bounds (red lines) at the 5 per cent level of significance (see Appendix-1).
The existence of a cointegration relationship between the variables allows us to apply the VECM Granger causality approach. The information about the direction of causality between the variables provides an important picture for policymakers to formulate policy. Therefore, the VECM Granger causality approach which provides information about the causality is crucial.
The results of Granger causality test are reported in Table- The long run causality results indicate that there is the bidirectional causality between financial development and economic growth, financial development and capital stock, and economic growth and capital stock. It supports the 'demand-following' hypothesis, and the 'supplyleading' hypothesis in Lao context. It indicates that financial sector is important to promote economic growth. The financial reforms which part of economic reform has been implemented in 1980s (Kyophilavong, 2010) . This reform promoted sound and efficient financial sector in Laos. It has facilitated the flow of funds, improving an efficient allocation of resources and quality of investment. In addition, economic growth generates more demand for financial services and resources which lead to promote financial development in Laos. This empirical result is consistent with Ang and Mckibbin (2007) for Malaysia, Majid (2007) and Majid and Mahrizal (2007) for Thailand, Gries et al. (2009) for Nigeria, and Senegal, Abu-Bader and Abu-Qarn (2008) for Egypt, Wolde-Rufael (2009) for Kenya, Jenkins and Katircioglu (2010) for Cyprus, and Gries et al. (2011) for Costa Rica, Chile, and Suriname, Shahbaz (2103) for Pakistan. Note: *, ** and *** show significance at 1, 5 and 10 per cent levels respectively.
In order to capture the how the series responds when there is a shock in one of the variables beyond the selected time period, we employed the generalized impulse response analysis using vector autoregressive (VAR) developed by Pesaran and Shin (1998) . Several scholars have argued that with the VAR framework, generalized impulse response analysis produces better results compared to other traditional approaches (Engle and Granger, 1987; Ibrahim, 2005) . The main advantage of this approach compared to orthogonalized impulse response analysis is that it is not sensitive to ordering of the variables because ordering of the variables is uniquely determined by VAR systems. Secondly generalized impulse response analysis estimates the simultaneous shock effects. Response of LYL to LF Response to Generalized One S.D. Innovations ± 2 S.E.
Conclusion and Policy Implications
The main objective of this paper is to investigate the relationship between financial development and economic growth in Laos by applying the ARDL bounds testing approach to cointegration.
Our results confirm the existence of long run relationship between financial development and economic growth. This study found that two hypotheses-the 'supply-leading' hypothesis and the 'demand-following' hypothesis are held in case of Laos. It indicates that promotion of financial sectors could contribute to economic growth and at the same time, economic growth also stimulates financial development. During the past decade the Lao banking sector has been dominated by state-owned commercial banks (SOCB) and there has been a lack of competition among banks. In addition, SOCBs have been much more interested in providing credit to satedowned enterprises (SOEs). Therefore, in order to promote economic growth, it is important to improve banking function and competition by liberalizing the banking sector and promotion of private banks in Laos. At the same time, it is important to maintain high economic growth to stimulate demand for financial services which also promote financial development in case of Laos. The straight lines represent critical bounds at 5% significance level
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